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SUMMARY 

The  design  of  a  computer  interface  board  is  described,  which  monitors  and  controls 
the  operational  status  of  a  modified  Linoscan  204  scanner/ generator ,  used  in  the  produc¬ 
tion  of  photographic  images  from  data  stored  on  computer  compatible  tapes. 
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INTRODUCTION 


The  UK  National  Point  of  Contact  (NPOC)  with  the  European  Space  Agency's  Earthnet 
organisation  is  a  centre  operated  by  the  Remote  Sensing  Unit  (RSU)  of  Space  Department, 

RAE  Farnborough.  One  of  its  main  functions  is  to  produce  photographic  images  (Fig  l)  from 
remote  sensing  spacecraft  data,  such  as  Landsat  provides  using  a  Linoscan  20^+  film- 
writing  machine  «  The  spacecraft  data  are  stored  on  computer  compatible  tapes  (CCT)  and 
are  read  by  a  PRIME  200  digital  computer  before  transmission  to  the  Linoscan  machine. 

Here  the  data  are  converted  to  analogue  signals,  which  are  used  to  control  cold  cathode 
crater  tubes.  The  light  emitted  by  these  is  passed  through  precision  optical  systems  to 
expose  photographic  film  to  produce  monochrome  negatives. 

The  interface  unit  described  provides  two-way  communication  between  the  Linoscan 
and  the  computer,  enabling  an  operator  to  check  that  all  initial  conditions  are  estab¬ 
lished  correctly  prior  to  commencing  film  production.  In  this  way,  operator  errors  are 
reduced  and  repeatability  of  output  products  is  maintained.  This  reduction  of  errors  and 
improvement  in  quality  is  very  important  to  the  efficient  operation  of  the  NPOC  and  of  the 
associated  UK  RSU,  because  the  available  photographic  facilities  are  always  under  pressure 
to  increase  output.  Consequently,  any  procedures  which  reduce  wasted  effort  are 
beneficial. 

2  SOURCES  OF  IMAGE  DATA 

The  RSU  is  called  upon  to  produce  images  derived  from  many  different  spacecraft  and 
sensors.  These  include  the  following; 

(i)  Seasat  A,  Synthetic  aperture  radar  images  generated  by  digital  processing  at  the 
RAE  of  the  data  transmitted  to  the  ground  station  at  RAE  Oakhanger. 

(ii)  Meteosat.  Images  of  the  whole  earth,  or  of  sectors,  in  the  visible,  infra-red, 
and  water  vapour  emission  regions  of  the  spectrum.  The  data  employed  are  acquired  by  the 
ground  station  at  RAE  Lasham, 

(iii)  Tiros-N  and  NOAA^-6.  Images  in  the  visible  ana  infra-red  regions  of  the  spectrum 
derived  from  the  Advanced  Very  High  Resolution  Radiometers  carried  by  these  meteorological 
spacecraft.  The  data  used  are  acquired  by  the  Lasham  ground  station. 

(iv)  Nimbus-7.  Images  produced  by  the  Coastal  Zone  Colour  Scanner  and  acquired  by  the 
Earthet  station  at  Lannion. 

(v)  Heat  Capacity  Mapping  Mission  Spacecraft.  Data  acquired  at  Lannion  from  this 
spacecraft  by  both  day  and  night  are  used  to  generate  images  for  thermal  analysis. 

Despite  this  variety,  the  bulk  of  the  image  generation  and  processing  is  from 
Landsat  data,  so  a  more  complete  description  will  be  given  of  these  spacecraft  and  of  the 
r<  sensors  carried  by  them.  The  Landsat  satellites  are  a  series  of  remote  sensing  space- 

oi  craft  launched  to  survey  the  earth,  from  a  typical  height  of  920  km.  They  are  injected 

into  polar  orbits  with  a  longitudinal  image  swath  from  8l°S  to  8l°N.  The  ground  path  of 
each  satellite  is  repeated  to  within  37  km  every  18  days  (251  revolutions).  The  space¬ 
craft  carry  on  board  two  remote  sensing  systems: 


(1)  a  Multi-Spectral  Scanner  (MSS) 

(2)  a  Return  Beam  Vidicon  (RBV)  sensor 


The  MSS  scans  the  earth  over  a  185km  wide  swath  and  collects  data  simultaneously  in 
four  spectral  bands,  covering  the  range  from  0.5-1  •'t  microns,  with  a  spatial  resolution, 
based  on  picture  elements,  or  pixels,  of  SO  metres  x  60  metres. 

The  RBV  system  in  Landsat  3  views  the  same  swath  as  the  MSS,  but  covers  overlapping 
adjacent  areas  cibout  9$  km  square  (four  RBV  scenes  will  normally  fill  each  KSS  frame). 

The  RBV  system  consists  of  two  panchromatic  cameras  operating  in  the  0.50-0.75  micron 
spectral  band. 

The  data  are  transmitted  to  the  ground  in  analogue  form,  via  an  S-band  data  link 
(2.2  GHz),  where  they  are  sampled,  digitised  and  recorded  on  magnetic  tape  for  sub¬ 
sequent  processing  and  production  of  images.  The  sampling  rate  corresponds  to  a  pixel 
-i  ”  -jf  ’  *  m  ;•  snare. 

5  IKS  LINOSCAN  MACHINE 

The  machine  used  in  the  production  of  Landsat  and  other  spacecraft  imagery  is  a  mod¬ 
ified  Linoscan  204  scanner,  which  can  function  either  as  an  1 INPUT1  or  an  'OUTPUT'  device. 
In  the  'INPUT*  mode,  transparencies  to  be  'REAL'  are  mounted  on  a  tranparent  drum  (Fig  2) 
whilst  in  the  'OUTPUT*  or  'WRITE*  mode,  films  to  be  exposed  are  mounted  on  an  opaque  drum 
(Fig  "*).  Both  drums  are  connected  by  a  common  shaft  and  belt  driven  using  a  synchronous 
motor. 

When  'WRITING*,  digital  data  stored  on  CCTs  are  processed  by  the  computer  and  trans¬ 
mitted  to  the  Linoscan  machine  (Fig  4).  The  data  are  converted  to  analogue  form  and  used 
to  modulate  the  brightness  of  a  cold  cathode  tube,  whose  light  output  is  passed  through 
an  optical  system  of  lenses  and*  filters  and  is  focussed  on  to  the  film  to  be  exposed.  As 
the  film  rotates  in  front  of  the  lamp,  so  a  thin  line,  varying  in  intensity,  will  be 
*  WRI TT El  i  *  on  t  h ^  film. 

The  optical  system  is  mounted  on  a  carriage  which  is  driven  by  a  lead  screw,  and  as 
the  latter  rotate.  ,  a  'helix'  of  light  traverses  and  exposes  the  complete  film. 

Films  to  b*%  'REAL'  are  mounted  on  the  transparent  drum  and  illuminated  by  a  small 
halogen  lamp  mounted  within  the  drum.  As  the  latter  rotates,  the  film  is  scanned  by  a 
thin  pencil  of  light  which  spirals  around  the  film  is  the  lamp  moves  transversely  along 
the  drum. 


Ihe  lirht  trunsm ' tted  through  the  film  is  received  by  a  system  of  prisms  and  filters 
which  separate  it  into  three  spectral  bands  plus  a  black/white  channel.  These  provide 
inputs  to  photomultiplier  tubes,  the  electrical  outputs  of  which  are  digitised,  prior  to 
being  processed  by  the  computer  and  subsequently  recorded  on  CCTs. 

THE  COMPUTER  INTERFACE 


Gene ral  descriptio n 


Lata  transfers  to  and  from  the  Linoscan  machine  are  controlled  and  coordinated  by 
a  PRIME  series  ?00  computer,  using  a  General  Purpose  Interface  Board  (GPIB)^,  Fig  4. 


» 
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This  is  a  standard  piece  02'  hardware  provided  by  the  computer  manufacturer  to  '  How 
interfacing  with  non-standard  devices,  and  consists  of  a  system  of  dual  in-line  packages 
(DIPs)  mounted  on  a  universal  pin  connector  grid  contained  within  a  standard  computer 
module. 


Functionally,  the  GPIB  contains  two  discrete  sections: 

(a)  A  prefabricated  and  tested  logic  system  which  provides  the  user  with  appropri¬ 
ate  data  and  timing  signals,  details  of  which  are  given  in  Ref  3* 

(b)  Special-to-purpose  interface  logic  designed  by  the  user  (SPIB). 

4.2  Special-to-purpose  interface  (SPIB) 

4.2.1  General  operation 

The  function  of  the  SPIB  is  to  provide  two-way  communication  between  the  Linoscan 
machine  and  the  computer,  thereby  enabling  the  operator  to  check,  and  if  necessary, 
modify  the  operational  status  prior  to  commencing  film  production. 

A  block  schematic  of  the  data  highways  is  shown  in  Fig  5* 

Status  data  regarding  bit  rate,  scan  rate  etc  are  loaded  into  the  data  buffers  via 
a  control  pulse,  which  is  generated  by  an  OCP  computer  instruction.  The  buffers  are 
interrogated  by  an  'input  to  A  register*  (INA)  instruction  which  enables  the  data  to  be 
processed  by  the  computer  and  printed  subsequently  on  a  teletype  machine.  When  the  infor¬ 
mation  has  been  checked  and  verified,  the  operator  sends  a  GO  instruction  and  film 
READ/WRITE  commences. 

The  computer  program  for  implementing  these  instructions,  ARTH1,  is  described  in 
Appendix  A,  and  the  actual  program  is  detailed  in  Appendix  B. 

A . 2 • 2  Detailed  operation 

Fig  r  shows  the  circuit  configuration  for  controlling  the  flow  of  data. 


Initially  the  computer  generates  the  FY'GCL  signal  which  is  applied  subsequently 
to  the  CLEAR  input,  Pin  1,  of  FLIP/FLOP  4?S,  setting  its  1  <i*  output,  Pin  5,  to  a  logic 
*0',  The  output  of  RAND  gate,  4lK,  assumes  a  logic  *1*  level  which,  via  the  OB  gate 
comprising  units  39E  and  A^E,  drives  the  HEADY  line  positive.  Thus  all  data  transfers  on 
the  computer  bus  are  inhibited. 

To  commence  data  transfers,  the  computer  acknowledges  the  reception  of  an  INA 
instruction  ana  transmits  signals  PIOXX,  INAXX  and  DFOOXX.  Device  address  signals  DAD06 
and  DADGO,  after  inversion,  are  combined  in  NAND  gate  to  produce  the  UPADOK  signal, 
which  when  asserted  (logic  *0’)  connects  the  READY  line  to  the  computer  INF JT/OUTPUT  bus. 

The  generation  of  control  pulse  OCPI766  (Fig  7)  sets  the  !Q'  output  of  FLIP/FLOP 
A7E,  pin  5,  to  a  logic  1  l’  and  simultaneously  loads  Linoscan  information  into  the  data 
registers  D  and  E  (Fig  3). 

The  action  of  setting  FLIP/F1A)P  47E,  enables  the  NAND  gate  4lE,  which  in  turn 
drives  the  READY  line  negative,  notifying  the  computer  that  the  SPIB  is  ready  to  transfer 


data  stored  in  registers  b  *.nd  E.  When  data  transfers  have  been  completed,  the  computer 
supplies  a  STROb  pulse  which  resets  FDIP/FLOP  4?E,  terminating  the  I1JA  instruction. 

Further  data  transfers  may  be  executed  by  generating  DATA  STROB  which  enables  the 
whole  sequence  to  be  repeated. 

- ■  DlaObCA:*  BTniJkj  i n 

The  Dinoscan  data  points  to  be  monitored  are  described  in  the  following  sections. 

'  *  ’  bit  rate  monitor 

To  accommodate  the  various  data  rates  from  the  remote  sensing  spacecraft,  three 
thumbwheel  switches,  are  provi  ied  on  the  l  irioscan,  which  can  be  programmed  from 

-  ■  ■.  *  kilo  bits/s.econu  (EBPs).  The  outputs  of  the  switches,  000-999  in  Binary  Coded 
.  vcimai  ( :'CZ )  ,-<t  TTL  oo.mpa  tibi  e  logic  levels,  are  fed  into  a  BCD  to  binary  converter 
finite  T2F,  TOP,  loF,  !■  :•',  --F,  I ,?F )  via  inverters  10F,  SF  (Fig  9).  The  converted  outputs 
■■re  applies  to  the  user  data  registers  (Fig  c)  along  the  data  lines  DATA  01+  to  DATA  10+ . 


Drum  speed  monitor 
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. ■iFD/OOAiwB  .'wile*;  shies  varies  the  pitch  of  the  helix  between  two  fixed  sett¬ 
ings,  is  locat--  :  s  to  th-  irum  rpe^d  switch  on  the  front  panel.  When  in  the 

•d  Ik  :  rs  a  +  1  v  ’•  ’  ssb.  •  s  aval  Fids'  (Fig  1  )  ,  vuich  is  applied  to  a  MIjM  309K 

volt sa  reguF-tsi-  to  psovi  i n  output  voltage  compatible  with  TTL  logic.  The  regulator 
is  mounts  i  in  ->n  F  uminiu::  :i-  -cast  box,  ad.-acent  to  the  switch  terminals  at  the  back  of 
Mv'  panel.  The  m-sx ! x  tor  rro  hic^r  ->n  output  voltage  of  '+5  volts*  when  the  switch  is  in 
*  F,:  :  .F.  *  :  :  :  *  v-  *  *  ; 4  he  ‘TAKfE  position.  Those  signals  are  applied  to 

t:  —  iuta  v  :’is t-ux  -n  lirv  b*Tn  F>  (Fig  ?). 

•  '  •  ss.  m  s;  •  a.:  ‘  w 

in;-'-:  i.-  ti.-  n*:.°  given  to  two  parallel  push  button  switches.  One  is 
.  —  ■  •  :  a  t :  :  at  :  F-.cont  to  the  FAST/SLOW  and  FINE/COARSE  switches,  whilst  the 

its.-  f  i  .  -jo- -t ■  ■  :.x:  nt  to  the  revolving  drum.  When  depressed,  either  switch  will 

rr- t‘v  iruv  at* tins.  It  is  important  to  monitor  these  switches  since,  when 

t.:.*  kinosc  n  is  mor-.  tiona  i  ,  the  machine  is  light-tight  and  hence  there  is  no  indication 
ta  whfts-  r  tdv  internal  switch  is  depressed  or  not.  To  monitor  the  status  of  the 
switch,  a  full  v:  a/e  rectified  voltage,  peak  amplitude  18  volts,  is  available.  This  volt- 
■  *o  is  smnoth*' i  by  two  '  '  up  anti  a  0.,.V  uF  sapae  i  tors ,  connected  in  parallel  (Fig  10) 

■>n  i  is  fed  to  a  FDF  -'Ouh  voltare  regulator.  The  resultant  output  voltage  (+5  volts  when 

:rur.  1  r.  l*-x  is  TI '  is  1’eu  along  the  lino  FATA  1-1+  to  the  user  data  register  (Fig  8). 
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The  capacitors;  and  voltage  regulator  are  mounted  in  the  same  diecast  aluminium  bo:-:  a.  the 
components  for  the  FID£/G0AK5£  switch  monitor* 

5*5  Carriage  return  monitor 

The  carriage  contains  the  lights  which  are  used  to  expose  the  films.  The  carriage 
status  is  an  important  factor  to  monitor,  because  if  it  has  not  been  returned  fully  to 
its  initial  position  prior  to  the  commencement  of  writing  a  film,  only  a  portion  of  the 
film  will  be  exposed.  The  monitor  point  for  identifying  the  carriage  position  is  a 
micro-switch,  which  is  connected  to  a  ’+5  volt*  source  when  in  the  forward  position,  and 
'0  volt'  when  in  the  start  position.  The  switch  voltage  is  inverted,  before  entering  the 
data  register  on  input  line  DATA  14+  (Fig  8). 

5.6  Lamp  monitors 

There  are  four  lamps  mounted  on  the  carriage,  of  which  1  and  3  are  used  for  the 
generation  of  images.  In  the  event  of  the  lamps  being  left  on  permanently,  in  which  case 
their  lifetime  is  shortened  considerably,  or  not  being  switched  on  initially,  when  no 
negative  is  produced,  the  mistake  is  not  discovered  until  much  later,  after  the  negatives 
have  been  processed. 

The  connections  made  to  the  terminals  of  the  lamp  switches  are  shown  in  Fig  1 1 .  The 
voltage  on  these  terminals  is  volt*  dc  when  in  the  OFF  position  and  ’0  volt’  when 

in  the  01  position.  To  provide  compatible  logic  levels,  the  voltage  is  regulated  by  a 
v.A  7 :  "  do  voltage  regulator  to  produce  0  to  +:>  volts.  The  regulator  output  is  then 
inverted  to  produce  an  output  voltage  of  ’+3  volts1  when  the  lamp  is  Oh  and  1 0  volt’ 
when  .r’F.  The  output  is  fed  into  the  data  registers  along  lines:  DATA  13+  for  lamp  1, 

:  ATA  n  +  for  lajsp  :  (Fi£  f»). 

oO  *  t  O  1_>  0  O  i  0 , 

computer  interface'  has  been  designed  and  programs  have  been  written  which  enable 
■n  operator  to  communicate  with  a  Linoscan  machine  under  computer  control.  Using  a 
1  ruction  and  answer*  technique,  the  computer  awaits  confirmation  of  correct  operational 
t  :tu;  iefo:v  if  owing  film  WilAD/WKll'E  procedures  to  commence.  Thus  operator  errors  are 
r“  juc--*  t  cons iiorahiv,  resulting  in  increased  productivity. 
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A  DESCRIPTION  OF  T:iE  0/  f;lE  .-vW-lIi  Pr(U  i:\Ut  ,  n  ^  lP-t-'J.-t ».  1  ifJii  G-jTPuP 

A. 1  Introduction 

This  Memorandum  is  an  introduction  to  the  use  of  the  ALTH*  program  on  the  Linoscan 
diskette • 

A. 2  Start-up  procedure 

After  switching  ON  the  computer  and  its  associated  peripherals,  the  following  set 
of  instructions  should  be  executed . 

A. 2.1  Insert  diskette  marked  \ inoscan  in  drive  ^ 

The  drive  number  is  on  a  thumbwheel  above  each  drive.  Usually  the  left-hand  drive 
thumbwheel  shows  ’2*  and  the  right-hand  one  ’1’.  The  drive  labelled  ’ i '  is  diskette  drive 
20,  and  the  one  labelled  ' 2 '  is  drive  21.  The  diskette  must  be  inserted  with  the  label 
outermost  and  facing  to  the  right. 

A. 2. 2  Set  sense  switches  14  and  13  in  the  UP  position 

The  sense  switches  at  the  front  of  the  computer  are  numbered  1-1 6,  from  left  to 
right.  Each  switch  has  three  positions  ’level’ ,  ’up’  and  ’down’.  Each  sense  switch  will 
stay  in  the  ’up'  and  ’level'  positions  but  is  spring  loaded  to  return  from  the  'down'  to 
the  ’level’  positions  when  depressed.  For  this  step  sense  switches  14  and  15  should  be 
in  the  ’up’  position  and  all  others  in  the  ’level’  position. 

A . 2 . J  Bet  the  rotary  switch  to  STQP/SIEP 

The  rotary  switch  is  on  the  right-hand  side  of  the  computer  control  panel,  and  has 
seven  positions.  The  STOP  li*rht  above  the  rotary  switch  is  illuminated  whenever  the 
rotary  switch  is  set  to  S ±0P/S TEP . 

rt.P.T  Pr e s s  ~ : n  -  r-  .  •  a s u  T Ao TEn  C 

The  PASTE si  CLEAK  sense  switch  is  situated  on  the  left-hand  side  of  the  computer 
panel,  and  is  spring  biased. 

A •  2 •  f  But  the  rotary  switch  to  LOAD 

A • 2 . i  Press  and  release  START  sense  switch 

The  3 I APT  switch  is  adjacent  to  the  rotary  switch.  It  will  return  on  a  spring 
when  released.  The  text  ’PHYSICAL  DEV  -*  will  be  typed  by  the  computer  on  the  teletype. 

This  message  ir  iicates  that  the  computer  is  requesting  a  number  from  which  to  load  the 
operating  system.  As  you  have  put  the  Linoscan  diskette  in  drive  1 1’  the  device  number 

is  ?nm 

Ho  for  to  the  following  example. 

A • 2 . 7  Type  20  followed  by  carriage  return  (CR) 

When  you  type  this  on  the  teletype  the  system  will  be  loaded  and  will  print: 

i 


PRECEDING  PaGE  BLaNK-i*  OT  FlUiLD 
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FKIMOS  II  REV  M  09/2o/77  Cat  070000) 

followed  by: 

OK: 

A.I.R  Turn  the  rotary  switch  to  RUN 

which  can  be  done  at  any  time  after  the  START  key  has  been  depressed. 

2m-*  Tyne  STARTUP  20  followed  by  (CR) 
v. hence  the  system  will  type: 

OK: 

--w •  J  Type  in  ARTHJ 

This  will  start  the  program  for  checking  the  setting  on  the  Linoscan,  and  will  then 
print  the  following: 

GO 

IS  THIS  YOUR  FIRST  RUN. 

You  type  in  9 YES’  or  ’NO1.  Answering  this  question  will  decide  whether  you  want  to  set 
up  th-.  initial  conditions  or  use  the  conditions  set  for  the  last  band. 

If  it  is  you:  first  run,  after  you  have  typed  in  ’YES*  the  teletype  will  print: 

TYPE  IN  THE  BIX  RATE  PLEASE. 

:  o' *  pvr-  in:  r  •  f  or  ’  (.for  example)  followed  by  (OR).  The  teletype  then  prints: 

YOU  TYPED  IN  IS  THIS  CORRECT, 

to  which  1  fES  ’  or  'NO*  (CR) .  If  it  is  incorrect  and  you  wish  to  change  it, 

-vi nr  r-  :  ML  ' ,  th*..*  teletype  v/ill  print: 

type  i:;  the  correct  one  no w. 

y  :*u  >n  it  '•  th-'  input  condition  -  I  f  *  NO  ’  is  answered  to  any  of  the  questions  asked 
in  this  t  of  ‘.Tf  ,v r.,  th*-  -u  eve  print  out  will  be  written.  The  correct  data  is 
t:.-  :TL  ■  n t :  1 0  *  .  y  \ On  )  • 

havinr  input  the  r<  tu  fo"  th*.r  lit  rate  and  checked  it  the  teletype  will  print: 

LRUK  SPEED?  -  PAST=FAS ,  SLOWrSLO. 

:  :  pW"  in  or  '3  DO *  (CR). 

irr-  c,r.ruter  th  n  arks  you  if  what  you  have  just  typed  in  is  correct,  and  now  you 
0  w  change  it  or  not. 

t  t h*  ■  >'j lety pu  wi  •  f  print  *- 

COARSE  OR  FINE?  - 


rTwE=FIN ,  COARSE-COS 


I 
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It  check;'  your  answer,  then  the  teletype  v:ill  print; 

WHICH  LAMP(S)  JO  YOU  REQUIRE? 

TYPE  IN  N0 1  FOK  LAMP  NO '5  FOR  LAMP  FOR  BOTH  LAMPS 

You  answer  this  question,  the  computer  checks  it  with  you,  then  depending  on  the  answers, 
you  .yive ,  the  terminal  will  type: 

ARE  YOU  READY? 

You  answer  'YES'  or  'NO*.  If  •YES1  the  computer  will  then  check  all  the  settings  on  the 
Linoscan  with  what  has  been  input.  It  will  also  check  the  mandatory  switches,  eg  Drum 
Index  and  Carriage  Return. 

If  a  fault  is  found,  the  teletype  will  print  a  message: 

eg,  THE  DR jM  INDEX  IS  ON  WHEN  YOU  HAVE  CORRECTED  THE  SWITCHES  PRESS  RETURN 

After*  correcting  the  switch  the  computer  will  then  check  all  the  settings  again,  and  if 
another  error  lias  occurre  i  a  further  message  will  be  printed.  ONLY  when  ALL  switches  are 
set  correctly  will  the  teletype  print; 

ALL  THE  SETTINGS  HAVE  hEEN  CHECKED  AND  ARE  CORRECT 

Aft^r  a  pause  it  will  print: 


The  computer  is  nov:  !  soh  in  the  operating  system,  and  ready  for  use. 

When  the  program.  is  run  again  for  the  next  band  and  the  teletype  prints: 

1  o  xdio  iOU;\  < D 

you  cun  answer  *NO*  t  ?  which  the  teE  «t;.u  •  •  si:!  print  out  what  your  current  settings 


.  Ji’i  i  *.  JL .  *■  lj>  (\1\Xj 


.  SPEED  SjjO 


JU  YOU  WANT  THEE  CHANCED 


wait,  to  ••rant-*'  them.  answer  'YES’,  then  the  computer  will  ask  you  what  new  bit  rate 


tc.  vo u  sunt. 


If  von  want  r 


them  answer  ’NO’  then  the  telotvro  will  print: 


ARE  YOU  READY? 


■diicn  you  -insva-r  '  t'ES '  or  ’NO’.  Aft'u*  answering  this  question  the  computer  will  then 
a:  th-1  settings  in  the  Lincsoan  uni  print  out  *.n  error  message,  if  one  is  found. 

S . xam.rl-'  on  the  following  pages. 


npT>;  nil 


r  : :  i  o  10  Ax-  -'Hi .  V 

FaIOOO  II  KEY  ••  f'}/?:.  /  ^A!  ■£'$$$) 

O  i\ :  3  l  ixi\  l  J  F  . 

OT\  ♦  -All 

.10 

13  ALLS  :  0 1  i  A  i’  I A 3 1  '.  AO  YA 
YES 

-.  i.  -T  1-  i  »  <  »  ll/  iT  1  j.  I\  t\  X  Zj  £  ijiXrv  O  ti 

lO-  1 : t *v:  I*-.  ■'  IS  PHIS  GOivr.EO IV 

YES 

j .  o i' r i r 1 1. / .  —  r  rv3 1 -•■iii)  j  o*jO>v— SxjO 
r.-vS 

iOw»  YilPii^  10  i  AS  13  ISIS  OCjYKEOY  •' 

AG 

r:-£o  riTE  i::  r;s  coeksoy  o;:e  \*o.v 

SCO 

OCAASS  OK  KIASY  -  r  lEErO 10,  C0AlwE=C05 
COS 

YCY  riFEI  Hi  COS  IS  ..  ::I3  OOKrOlO  1? 
iES 

O' KICK  OAK?  13)  00  YGY  ^rXYIKE? 

iAF^.  xl.  1.0  1  ;'0:r  wOlF  ,  .  «0  rOr.  LiAMF  ** ,  l.v*7  30 K  SOTS  LAMPS 


;  0  .■  *:r  iij —  I . .  v  **  ic  - . .  ^  *.  >  OY  i\-\  1.0  ,. 

i  SLO 


:0 

io  ^.’1x0  i .*  ..r.o .. 


io  .1:1  iO  iY.  r  ir.SI  ::A.\ .  . 


.  v.-  i  1  i : liiii  .  Or. • 

i  i  t  "j  x .  •  t. :  ;.1>  i.  .  n/u  aj  t  Ltljiiol. 


YOU  TYPED  IN  123  IS  THIS  CORRECT 
YKS 

DRUM  SPEED?  -  FAST=FAS,  SLOW=SLO 
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THIS  PROGRAM  CHECKS  THE  CORRECT  SETTING  OF  THE  SWITCHES  ON  THE  lIHO&CmH 


INPUT  D  A  T  a  FROM  OPERATOR 
SEPT  SYSCO* >A$K£YS 
LOGICAL  OK 

PEAL  J4AjJB8*jCC'8J>8IjCN 

INTEGER  J.V8/GH,S,SI.SII.JX,Z,JA.J8.JC 

CALL  A  T  C  H ♦ $  < ' L I N  0 '  «  A,  IB8000  EH  l.  ICOOE? 

J  X  ~  0 

:-g 

71  WRITEv 1,55) 

55  F  0  R  N  h  T  %  J  IS  THIS  YOUR  FIRST  BAND'* 

READ*  1  5b  )  GB 
5  8  r  OR NA  T •  I  AC  > 

'  f-  v  Op  ££  '  YE'  >  GOTO  5  4 
1  f\  G8  EQ  *  HO'  >  GOTO  7  1 
hll  Final 
GOTO  7  3 

’  ;  CALL  PORChE^  J  J  A  A  ,  J8B  ,  J  CC  ,  AUS  <  J  A,  38  <  JC  '» 

:F< ACS  EQ  • NO ■ >  GOTO  72 
S4  CONTINUE 

wPI T£*  1  i  ) 

1  FORMAT*  ’  T  Y  p  F  IN  THE  BIT  RATE  PLEASE'  > 

READ*  X  .  4 A0  ,  N» 

32  FORMAT*  I  3) 

v  c  -  ,i 

Chll  P AT Nk VBi GH , JX  > 
o  ~GH 

*  --0 

o3  M R  i  T E-  1.2* 

2  ORHATvORUH  SPEED7  -  Fa$T=FA$  ,SLOU=SlO*> 

RtAOv.  1  8  9  >  J  H  H 

fiQ  fr.Rtin  r *  i  aj  ) 

lnl.  mHS£R<  S - J Ah • 2  » 

: F :  2  EQ  0  >  GOTO  81 
I  F ( S  GT  0  >  GOTO  *0 
SI  CONTINUE 

6  v  *  J  H  H 

ChlL  CHECK*  81, BJ-jX.' 

J A£> -B  ; 

L  *  L  L  A  N  S  E  P  *  o ,  JAN  •  Z  > 
i  r  (  2  tCi  8  >  GOTO  8  7 

:  F<  5  Cl  0  ;  GOTO  fefi 

r  CONTINUE 

j  mA=6  I 

i  f *  J  A  A  £  0  FAS'  )  J  A - G 
IF'  oka  ECl  S  L  0 '  ^  JH-1 

■  ;  -  0 

hi  WRITE*  X  >  3  1 

3  FORMAT*  COARSE  OR  FINE7-  F  I  N E  =  F  I  N , C 0 wJ? SE  =  C 0 S ‘  > 

READ*  1  <200  )  J  88 

30  F OR  HA  T  *  i A3  ) 

CALL  HNSER K S J i  JOB -2  ) 

I  F*  Z  EQ  0  >  GOTO  83 

lf( sr  GT  0 )  goto  ol 
T  CONTINUE 
B.‘  =  J8B 

Cmll  check  (  8i .  e  j  j  :<  • 
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ChU  mNSERUSI.  .‘BE-  :  * 

:r«:  eg  q  *  gg  to 

I  F «  SI  GT  0  )  GOTO  *1 
#4  COM T I  HUE 
J  BB3 * 5 * * * 9B  I 

IF<  J8 B  EQ  ‘  FIN'  >  -13*  1 
I  F<  JBB  EQ  .  '  COS '  )  J  B  =  0 
$11-0 

62  WRITER  1,4) 

4  FORMAT*' WHICH  LAMP*  5  )  00  YOU  REQUIRE'*  / 

1  '  TYPE  IN  NO  1  FOR  LAMP  i,N03  FOP  LAMP  3 , It 3  FOR  BOTH  LAMPS 
READ!  1  ,  300  .)  JCC 
300  FORMAT*. 1  A3 > 

CALL  ANERMCSII  -  JCC-Z  > 

I  Ft Z  £ 0  0  >  GOTO  35 
I  Ft  SI  I  GT  0  )  GOTO  62 
*■5  CONTINUE 
BJ« JCC 

CwLL  CHECK  t  81  ,  B  J  •  • 

J  CC  =6  I 

call  aneri  h  sii  ,  jcc.  z  > 

I  Ft  2  £ 0  0  >  GOTO  86 
I  Ft  SI  I  GT  0  >  GOTO  62 
$  to  CONTINUE 
J  CC*6 I 

I  Ft  JCC  .EQ  > NOl '  >  jC» ! 

:f<  jCC  eg  • NO 3 ’  )  J C  =  2 
!  F  (  JCC  EQ  *  i  til*  )  JC*  3 

0  K  «  0  R  E  M  $  N  t  A  4  W  R I  T  +  A $ S  tt MF  .*  '  L  I  NO  FILE  ,  ’} ,  5  -1 * 
I  Ft  0^  *  GOTO  1313  1 
WRITE*  l  ,  14  14  1  > 

l  FORMAT*  ' FAILURE  TO  OPEN  FILE  W  > 

13  131  WRITE  (9.  11  111)  J  A  •  J  8  JC  .  J  •  JHrt  .  J  B6  JCC 
11111  FORMAT*.  3  I  1  ,  I  3 , 3A3  ) 

CALL  CIOS*  A*'  5  > 

“2  CONTINUE 
WPI TE*  1 . 5  > 

5  FORMAT*.  ARE  VOO  READY'*'  ) 

READ*  1 ,54321  >  CH 

54  32  1  FORMAT*  1 A2  > 

IF*.  C  H  EQ  '  YE  *  >  G  0 T  0  8  9 
I  Ft  CH  EQ  NO'  ’•  G  0T  0  8? 

CALL  FINAL 
GOTO  5 

9  ?  IF*  C H  EQ  'NO'  )  CALL  ANSERX 
K=0 

2fc  CONTINUE 

c  READ  Data  from  lingscan 

ChlL  IHXF<  l ) 

1  T  -  AN  D  *.  I  .  1  023  ) 
i  P  =  hN D <  R S<  I  .  I  0  V  1  » 

1  M-HNCM  RS<  I  \  >  1  > 

I  J-ANDi  RSt  I  /  1  2’.  1  .* 
i AND*  RSt  1,13)1) 

I  D-*AND‘  RSt  I  1  4  ?  .  3  } 

C  COMPARE  OrtTA  FROM  OPERATOR  AND  LlNODCrtN 
IF*  I T  HE  *J  •  GOTO  V  3 
T  F *  i  f  U £  J  h  f  GOTO  id 
IF(IM  .  NE  .  JB)  GOTO  19 
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.  *  <  ■  *  £0  ;  •  go x u  ; 2 

;  r  <  I  H  U  o  S  '  GOT  0  L  * 

J  F <  . 1  (.  £  Q  3  >  GOTO  t  ? 

'  F<  JC  t<£  1 0  >  GO  7  0  <  * 
i  F »  3  C  £0  I  0  ^  GOT  0  3  S 
?  ::0HTIHIJE 

I  ft  u-  £0  0  >  GOTO  2  ? 
j F«  10  £0  i  ■  GOTO  04 
i  Ft.  10  £0  2.)  GOTO  2j 
$  CONTINUE 

PINT0UTS  IP  HNY  INCORRECT  Sfc»:TCNE3 
3  CONTINUE 
wP l T£ \  1,2^' 

?  F  0***7-  * rtU  THE  SETTINGS  HmYE  BEEN  C*EC*  ED  HMD  «RS  CO»PECt  ; 
OUTPUT  ROUTINES 

4.  4  *  *  *  ^  |  4 


I 


f.  wt  L  I  M  C  R  N  T  •'  T  !\  »  K  S  - 
;r<  t::  eq  4  goto  4C 

;  F<  T Y  LT  4  )  GOTO  4  i 


r<  o  i  (  G  : 
JNl  :  H  UE 


a 


GOTG  4l 


v  T  0  F* 

..  ONT  I  N  UE 
>  •*  *  + : 

:  F«  K  EG  3'  GOI 

t  F < .  f.  £  0  4  >  GO  T  0  >  j 
;  K  t  0  5  ’  GO  T  t’  7  •: 

c ont :  hoe 
p ;  t  e  (  i  *  • 

F  0  R  fl  h  T  i  MHEN  VOU  H«VE  CORRECTED  ~  HZ  Hi  \  T  C  HE  0  PR£< 
R  £  h  Cm  ;  *  • 


PE  ' 


GOTO  C£ 

ivtp:  re<  *.  r 

fopmhTv  • the  err  r^te  i c 

G  0  TO  \ to 
H  P  I  T  r  <  1  8  • 

FORflwT*  '  THE  DRUM  SPEED 


;  E  T  HR  0  HG  ' 


0UP3E  *  FINE  GLITCH  IS  SET  HRGNG 


SET  NPON& 

goto  i  o 

id  P  I  TEv  1.9- 
r  OF  MH  T ‘  ’  THE 
GOTO  i  >y 
NPI  T£i  1  10  » 

FOPNhTi  THE  DRUM  INDEX  IS  ON  - 
G  0  I  0  1  h 
V  P 1  T  E  i  1  ,  11  • 

FORWbTt  THE  CrtPRIhCE  NhS  NOT  BEEN  FULL  V  RETURNED 


GOTO  1* 

C ON  T I  HUE 

IF(  li  EG  3 j  GOTO  34 
I**.  U‘  EG  0  )  GOTO  2  3 
H  P  I  7  £  <  i  ,  L  2  ‘ 

>:^p*uT>  THE  URQhG  L  f)  M  P  j? 


"W  Jrr  HE  £•  On 


WHirEl  1,  y  }) 


•T? 
0>  ; 
r»  i 
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HMi’  r.  . 

7  '  M 

Pi 

F  LHl-'  «. 

’  H 

7> : 

t:F‘ITti  I 

'4  ' 

■  i-R0‘  1 

•  ,  ■=  1 

,40  • 

3  FORMAT k- 

4  3w2 

j 

WRITE*  1 

.  3  > 

<  A  P  1  •  » 

*  J  «  i 

40  » 

UR  I  T E  i  1 

,  8 

,  ..! 

•  ^  = : 

40  ■ 

NRI T £(  1 

■  3  ■. 

•  8R3-'  J 

•  v4  -  1 

40  • 

w  p  i  t  r  <  1 

3  ■. 

’  NR4  *  ./ 

>  .  t;  ^  1 

4  B  > 

WRITE-  1 

.  8  > 

•  N  ®  5  •  .J 

J  0  -  I 

40  - 

WRITE*  1 

,  3  1 

«  APE. t  1 

>  .0*1 

40  > 

WRITE*.  1 

,  3  ‘ 

•  ART*  J  , 

>  ■  J  *  I 

40  . 

9  Full  CLOStrt*  i  /» 

CmLL  CL 

031  N 

t  2  ) 

RETURN 

E  H  i 

3‘jeROUTf  HE 

PG'iTH* 

;  H  L:  N 

t  3  E  T 

*  :  a?EPT  3Y3C0M  'AIKEYS 
LOGICAL  OK 

OK*OPEN# A(  ft*p£<«D+H«SfcMF  .  UNO  PGSNUN 
IF< OK >  GOTO  i 
5  W  P  1  T  £  i  \  2  ' 

2  F0PM.T-  '  FAILURE  TO  OPEN  F9  5NUN  • 

I  SE T= 1 
GOTO  *•* 

:  PEfcfs*  ’’  *  •  iHUfl 
-  !  HUH*  i 
‘  h  L  L  C  L  0  3  t  4  3 

f  p  **  $  w  *  '•i  $  1*1  f» ,  ♦  •+  £  v  a  M  r  u  i  n ;  f 1  j  G  n  u  n 
;  F  '  or.  .  GO  TO  4 
o  no- 

<4  *  P  i  t  e  <  ?  ?  >  i  h  » j  n 
•;  f  orhht  :  3  > 

\  MIL  f.  LOGf  A* 3  1 
MJM*  :  NUN-  1 
T9  RETURN 
E  NO 

\  •  i  6  R  C*  > *  T  I  N  £  I  N  C  fr  M  7  •  T  SA  V. .  3  •  £  I  3  I  I  •.*  ;i  * 
t  ;‘«SE*7  S'SCON  'A9KE7S 
LOGICAL  OK 

0  »*  =  0  P  E  N  $  h  »  A  S  R  E  irt  0  *  u  %  £  M  fl  F  w  i  N  0  •  m  0  G  U  ‘  .  •' 
IF  »  C  K  .»  C  0  7  0  } 

^5  \»  R  i  7  E 1  1  •  c  '* 

i  FORMAT*  *  FAILURE  TO  OPEN  ADOM '  » 

:  =  !;.=  1 
GOTO  99 
1  PEttCM  8  *  ;•  T  :•: 

7,,  +  1 

I  F  c  K  EQ  0  *  GOTO  * 

I  F»  K  GT  0  >  GOTO  3 
IF<  S  GT  Q  >  GOTO  3 
IF*  SI  GT  0  >  GOTO  t- 
' F' 81  I  GT  8  i  GOTO  3 
1F<.  J*  GT  Qi  GOTO 

*  T  V,  =  5 

*  CONTINUE 

TF/.T-  l E  5>  GOTO  " 

7  CONTINUE 


TM  Space  282 
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-SLI.  C  L  0  $  $  m  ?  •*  ' 

►  -  n p e *<  *  m  «  *  w  r  r  r  *  *  *  £  ♦«  up  *  ^  ;  m g  -noon-  >  4 
: r<  jh  »  goto  4 

GOTO  5 

4  biP!TE'c\3>  T>; 

x  FORNpT  I  3  ' 

C  h L. L  CLOSt  h*  4  ,* 

t*;*t>;-  1 

l  f  <  K  IE  0^  RETURN 
;-QQCa  CONTINUE 

ao  return 

END 

SUBROUTINE  CHECK'ii  &.i  J 

pe«l  v«r . e.i  e  2  chr 
I  H  T  E  0  E  ft  J  X 
ViftITEi  1  .  1 

•i  FORMftT.  YOU  T.PF.0  IN  ,  '  h  3  Tv  THi  5  COPPEuT' 
READ*  1  i  3  >  YA  I 
■  3  r  ORMN  7  t.  h  2  > 

:  F <  v  H I  E O  '  NO  '  GO  TO  20 
IP'  YM!  EQ  '  YE  ’  '•  GOTO  30 
,  =  .1  ;■  +  ; 

D  *’  1  r  £  ■  1  •  3  ; 

7  r  ORNAT<  ■  NUT  i  *  »  •  >  rfMEHER  YES  r>&  NO 
GHTO  t 

13  hi  P  i  T  E  •  2  * 

r  7  R  M  fc  7  »  THEN  TVPE  IN  THE  CORRECT  ONE  NOi 
P E « 0 <  1  1  0 3  .)  El 
.no  PORNhT.  Ih3  ) 

I  r<  g  i  ME  &J  '  RETURN 

...pi  re.  : .  2i  ^ 

:  FORMAT-'  YOU  TYPED  THIS  I  N  I  H  I  T  I  hL  L  V  .  i  S  IT  CO*P 
RE*0<  1  2  2  *>  CHR 

2  2  FORMAT,  \ A2  ) 

• F « CNR  EQ  ‘ NO '  •  GOTO  20 

0  0  r  0  2  A 
TO  f  :  =  £ i 
_  v^.  F*  E  ”  ij  C  n 
f><D 

SUBROUTINE  r h IN*  VO  GM  JX  • 

:  u t E c t  p  vs .  gh  .  .?:: 

PEmL  .’Nl 

f‘P  I  TE  *  1  \  '  VB 

.  f  r‘OU  TYPED  IN  1  12  '  I  c<  thT<  -2  0  ft  F  £  C  ’’  '■  * 

P  C  «  D '  X  •  1  3 >  Yn I 
■3  rORNHTt  «2  » 

'  «  Y  -  j  EG  N  j  Gy  T0  jtt 
l  e •  Vk  ;  EO  •  ,'E  •  G  •'* T 0  30 
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INTEGER  S,  2 

r  E  A  L  0  M  A 
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1  r (  .] A h  EQ  3uO'  '  RETURN 
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END 

;.?6  R  C*  U  T  {  NE  uNSERI  *31  -JOB  2  • 

:  ».T£GER  SI  •  r 
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CONNECTIONS  TO  OUTPUT  PLUG  ON  LINOSCAN 


PIN 


1 

Thumbwheel 

switch 

units  1 

2 

Thumbwheel 

switch 

units  2 

Thumbwheel 

switch 

units  3 

4 

Thumbwheel 

switch 

units  4 

c; 

Thumbwheel 

switch 

tens  1 

r 

Thumbwheel 

switch 

tens  2 

7 

Thumbwheel 

switch 

tens  3 

8 

Thumbwheel 

switch 

tens  4 

9 

Thumbwheel 

switch 

hundreds 

1 

10 

Thumbwheel 

switch 

hundreds 

2 

Thumbwheel 

switch 

hundreds 

3 

>2 

Thumbwheel 

switch 

hundreds 

4 

Fast/slow 

14 

Fine/ coarse 

15 

Drum  index 

1 6 

Carriage  return 

17 

Lamp  1 

18 

Lamp  3 

19 

N/C 

20 

Thumbwheel 

switch 

common 

>  Not  connected 

-*  Q 
*> 

AO 

*  1  J 

K?  Fn st/slow  earth 

rA  Fine/coarse  earth 

*’4  Drum  index  earth 

Carriage  return  earth 
Lamp  1  earth 
7  ’  Lamp  3  earth 


2  i 

22 

ot; 

24 

2 5 
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Fig.  7  Generation  of  OCP’1766 
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